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(54) CONNECTION CONTROL METHOD FOR INTER-NETWORK SYSTEM 

(57)Abstract 

PROBLEM TO BE SOLVED: To prevent a channel utilization rate 
limited by flow control by the transmission control protocol TCP 
from being deteriorated In a network having a high transmission rate. 



SOLUTION: Inter-network systems (routers) 307. 308 monitor TCP 
connection between adjacent hosts 301. 302. 303. 304, 305 and a 
host being a communication partner party of any of the acjjacent 
hosts 301. 302, 303. 304. 305 and overcome a delay produced with 
the pastier host by sending a reception acknowledgment segment to 
any of the adjacent hosts on behalf of the partner host when 
detecting deterioration in the channel utilization rate due to the 
TCP flow control. Furthemiore. the routers 307, 308 store data sent 
from the acUacent hosts in their memories and conduct re- 
transmission acknowledgment with respect to a re-transmission 
request from the opposite host by using the data stored in the 
memories. 
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n^y I po±fi:®<7)TCPU^;nciSL, 
mu-(y^-^yhrf-^mm\t. Tcpoyu-mm 

mmm'^7shi::<r>m(Oy^>Yh^)y:fm: 
[«*313] »*JlltCf2«<Z)^>i$^-:?^^y h7-i7 

-iJ' -fe ^ ;t > h ^ / ^ U b , 
=^ U rtt^x-iS' t.^T»SiiS«tC jE&S-r S i 
[0 0 0 1] 

^^^mz^mi^X. TCP/ I P (T r an sm i s 
sion Control Protocol/Int 
ernet Protocol) ^^gbfc-f >^-^ 

Bymmi5&\zmt^. 

[0 0 0 2] 
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2 

V^'^^X\^t^^y±-'J\tBM^nhZ.t\ti^\i\ ^ 

m (ommLti^^^Lx^^'^u^'^. co^m-^o^-i^Tsi — * 
10 xhm<Dmmmts \ p(o±i<L]y^-v\z&m'r^TCP 
f)moo Tcp«, ±&<07'fi)^-yByU'i^{zM 
Lxa^^^yBy-t^jxy^-y]^ mmm\^m) 

m<omi^^m^(Drziib\z^:^y^'^l^\z^^/^^y 

y-<D^^:y^^y-^y7.^^^m^^rziE^fSim^^ 

m\z\t§:mmm^m^. 'Z^w^m'^\z\tnm^(^m^^ 
Tcpt^, '^ib\zya-mm\z<kD^^f}^mmr^ 
^m'^mitvm}f^x(Dmm^notnmz. xd-x^s^ 

[0 0 0 3] TCPcoyu-^Jiaif^. Tsy^Y^^mm 
^^yY^\zmr5\i^xfit>tv^. zico^^ y\^^un^ 

CPtt. x>H-x>FWo:/Dhn;i/T*o 

(D^y^-^yV'y-^m^mx\mv^\^i^\*^. ^mm 
v^^(i>Tcpmmmmzmt^'^^(om^tLx\t. m 

/t^^yx^TttOP a c k e t S h a p e r 

z<Dmm\t. mmmt^Mm(Dm\zx^x. w^m 

<DTC?Umn^yh^M\^^M^. 't(Di^y) ttS.^T c 

PUmn^yh^mtz,t\z^y). mmk<o:3yhu- 
;i'*ffi^>. n-xhmz^^-r^Vyy^ y^o^'^W^^ 

ny^t\Z^y). -^<^1t- tlXcOi&g (QoS:Qu 
arity of Service) ^MWT^^tti^ 
40 -^mtt^^. ^fc. m^^^ 4#M¥8-3 3 9 3 5 4^ 

'j^m\zmm(D^yh'7-^^m9i^my7.y'Ax\t. 
"Evm^xnoct^m^tL. y7.f-Amxikm(D» 

a h:3)i\z^t>^x'^mmt^mm<D^^ (Dm- 

AN(Wide Area N e t wo r k) L 

«aa8!f¥*i6)±$i±^;i<h^^T#§. 
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[0 0 0 4] 

-^mmiS}m(D^m^m\r^ct\tr^u\^K tcp 

'^^^y\^h^)y T&m^rh ^h^t^\z \mhj Emm \z 
7-jj7os^^^'?> K h u vTMm'^i^^is^m'^\z 

liT C P (7)^^^^S^cJ:T C P (D^mX\tZ.O^^z/ b 20 

^'r:h^oim^f^^vhV-^\z^\^^X\t. ^t^o-^ 
p\tyu-mm^noz.L\z^y). «^14co$)^x>h 
0, -['mzmm<^^i$.^mm't^^tti^x^f^\^^t\^^o 

m^m^ir^z.t\z$>^o 

[0 0 0 5] 

TCP/I P^*eL;^c:^'y h7-^5'HI/-f'V3C0 
TCP3:^i^X3 >$gffit> TCP07D-SiJ®IJC<t 

mz^^mu^mm^^'T\^x\i^^m'^\z\x. ffl^^jNX 

flgr^p ^fc. WaBTCP(7)7D-$iJfflltcJ:^lpI)^«gffl 



1$B8¥1 1 - 1 1 2 5 7 6 
4 

f ^IeI©CD^^5i. ^>^-:^yV^-^^m^^\Z^ 
l>TH-g[$n§IsIiSfigffl^, RSVPlCcfc^^«E^«Jtt 

:nfc'>^ >H'i7it-rxd^e). TCP07P-S!itaiJ-<fc^ 
e^E-<z)ffi^*xh'v2i©$tX'&Tcp-fe^/>h<^^« 

[0 0 0 6] 

h 7-:27gB^tT C P 3 5^ H > «rEffi 

Pgfi^lgA^^;/ h^ffl#§<t4^X htDf^OtcMtU-r^ 

mm\t^mmmLx^^^u^'^3 (ifu^m 

«l5!l3ix-yjK^1f«^«JcSmb;rcx-^A^:y 

acD^y^-yjL-xf)^^^^^^^^^)^^^]^^. 
t^<y^-yji-y^\z\^nxmmt^o ^^mx\t. 

^y:$^-:^yhy-^^m\t^mLrc'r-^/^^y 
-MI P<3D±ffigT*§TCPU'<;i/ST»b±frf, -f 
y^-^y h7-^SB^iSat*5TCP=i^^>'3 > 
(^)Kffi€:fT^o TCPn^^X3>^«^ttlT#;5:V>«^ 

\z\,t. nzfiPU^)\^^x'f-^/^^yhfi'im^ti. m 
#co I p u^)ix<D^mi!^m^fr^o ^ y^-^y hu 

^yi$^-^yhu-^^m\t. ±133^^:7 V3>fci8b 

(*<*1) x-i5^mfiffl'J4^7.htlg#i:|»SbT(.^^^^ 
(*ft2) TCP3;^^>'3>(7)||lT'5|Hl8i0^iSc 

ii. ^m^^i^u. y^y]'h')yTMmm?^^. ^^y 
<oTCPzi:^^yay\zmmLiti^m<oi^'D^®^^n 

[0 0 0 7] ±IfiS*ft(^l^Tn;&^Tfe^4b;^l^^^ 

\z\t. y'-i$^/'i^y h\tnzsi PU^)V^Xm^tlX. 
iLb/cii^(c«> :^^m\zm^^ y^-^y hu-^ 



5 

fmmmnmzwsn^z^himmzuK^. tcpo^ 
u-mm\z^^mm^i^%^T^^U'^^rihimmz 

[0 0 0 8] x-i5^CDA*-/7 7U>^«, TCP(7)«m 

\znr^^mmm'^:L^^>v\tmz-(y9-^y vv- 

^mmfi^^<oW:mzn^'t^:ih\t't!^-f^^^. z,(d^o 

x^mmt^^(Dnmzif^^t^. ^mt^T^htf^^onm 
mmz%Lx^mz^^Lxh^^-^^m\zhxno 
t\^^oz.t\ts nyy7\z^n^n^^-^<^m^^t^ 

^^v\z^tit^. ±m<Dz.t^mMr^rzib\z\t. < 

>^-:^y h7-^gBJCTCP^^g1-Si£^^7&^^ 
S, ^>^-^yh'7-^mm\t^yhU-^U 

tt^l^fc*, I P<7)±flrl'e*STCPOj|^ttiJJ^T 

t e 1 ene t-^f t pOcfc'p^^fTy U V3 >:d^i^:^ 
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WL\z\tTc?ti^-mm'^tix\^^^. "tofzib. :^^m^m 

^w,o)^xmmf)^'^mx$>^. 
[0 00 9] (mmm) mi\t. *mmf)mm^n^)v 

10 m^^L. ^MxMmi^^zsSim\tnt>u\^\ 
m\t. /^^yh<o^ms&m'^TCp<omm^<ovyh^ 

xTfflS^fT^i^^n-fe^ylt (CPU) lOli, Slf^ 

V 7 K X 7 ^ D H -rs a ^omz^mmmmm 

0A-^y7ri:tTffli.^^n§*83igSB (^^^)) 10 

2t. z.(D)i-i^mm±xmi^^i^^mmvy h^:iL7 
^m^^mmn^^^m-r^rzibcDy'^ y.^mmi 03 
t. m^(o&mmm^u^mmr^rzib(Dj^mummm 
1 0 5, 1 0 6 tit^(^m^^n. ^8B«gertAx 1 
0 4\z^r)^M^nx\^^^. c:ixm^i^mmm\t. )v 

X >f X ^ SB 1 0 3 ^ SI W y 7 h X 7 ;5i^±fet6g® 

io2Jcp-H^n> ^(7)7 7 ^':7x77&^i7'p•t^yt^ 
l 0 iJCcfcosag^n-So SI1I97 7 K':7x7td:, x^X 

^SBl 0 3rtiC»lW$nT(.^S«^K^«1ffflS:K*a 

[0 0 10] m2\'X. 0i0;i/-i5^gfi±T»fPf §y 

7h'>x7O«fiK0T*S. 5i«<^)S!l»*fT'5y7h'i7 

isboYy^ nm2Q iti^h^. ^(r>±,^m\z\t. ipf 

-9^yL.(D^m9i^m. ^offio I p^m^fro i p^sl 

SgB2 0 2 ^, CS MA/CD (Carrier Se 
nse Multiple Access with 
Collision Detection) :^SOL A 
N (Local Area Network) 
X. I P7Hl/'Xci:A-H'^x77Hl/X(h(Dr«1(7)*f/S 
#tj'*fT'9ARP (Address Resoluti 
40 on Protocol) JUSS? 2 0 3 v'Xt^AM 

CMPdnternetControl Messa 
g e Protocol) J!131SB2 OAt. *P#K2l3i 

T^-SR SVP (Resource Reservat 
ion Protocol) ^iftS-rsfce^c^R S V P 

i!iaas2 0 5<h3&^^frt«5.nso ^^\z^(o}L^m\z\t. 

-^n-6nT CP (Transmission Cont 
rol P r o t o c o 1 ) , UDP (U s e r Da 
50 tagram Protocol) S:ffla'r§/c*<7)T 
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C Pj[l3igB2 0 6:fecl:r/UDPJ!lgge2 0 7 Z:<D}U AW h<om^^fToTl^^o mWi\Z. phase 3T 

mm±{f^>h^ma\Lx^mm<D^mmm^fTon^ Lttr tRxsr 6\t^n^ti6 553 saw ^^itftf 

^^i^a >i:^ir\zmn±^:^ > h ^mmt^ 305 (Dm\z\tmiSiti'i^^miifi 7 0 m tf s/ij^SFffir 

$>^o ^^\Z. g±ftlH«. -tf^t^-^. PC 3 0 1 iWS 3 0 4i(7)WT«. L 

It^c^-^DSO^frl/^ I ?9m^2 0 2}^t#gp,t* 'SIS AN(^ 1 0 OMtf^y N/IJ>0^*S^i^€:R S V P 
K1fSx-:/;l/^SiTTe;i/-x^ >^S0iSg62 0 9 ;^ rfroTi/^^c^T. PC 3 O 2 cbWS 3 O 5(7)P^(7)am 

i:, 7yU^r->^3>7'P^^^AT*Sf t p (f i 1 JCtt^0^«*IIL5l^^/^«t» <0^«<^^Tff -SiK^S^^ 
e transferprotocoDi:. teln ^ISJCiSfflT^^Of^ 1 0 OMbf^> 3 

e t i:;^^^^t^)n'5, 0Mb'-/ h/»«:5IVi^cM«h>5:'5o $€>JC. TdcOfiS 

[0 0 11] a3«. *5gW<^>;l^-i5^SBS:ffl<'^fe**;' ifintE^^it^. 7 QU\iv (Tt/T 

h»7-5^«*W&^-rHT»'5o 03tr:tel/iT, 3 0 7 d) X 1 0 0 % L;&^x'-^e2lfC«ffll.ie>nJ^V>o iico 

2-&<DA-y:^;i/3>tfrL-^ (BIT. PC) 3 0 ^l^i:^^i<!:% ^ ^ > "^"O-^^ XomW^^y V"?-^ 

1. 3 0 2RrjC;l/'-^5^SB3 0 7^^. 10 0Mb*^yh/ <^loI»ffiffl¥Jca;«c^»»^S«-rie*tC?S:So 

is^(D^fm^wr:>hA^zo3\z^K^^m^n. ^tzn [0013] m^\^. :^%m<D-'^mm^9r^^vm^m 

^lltC2^c7)7-^XT— > i^XV. WS) 3 0 4, ffi^$rfT^«'&(^iimv'-^>7.5^r-hT*S. ffliS 

3 0 5i;i/-^gg3 0 8 1 0 OMtf^y h/#c^LA coJ:^JC. iSii^Si^^y h7--^^T. ii^^Mm^fSiifiXt 

N3 0 etCcfcOS^IBK^n^o 2^(7);l/-i$^^B3 0 7<!: l^S^tCtt, •^/-r > H'^lf-T XO$IIK:d^:^*y h7-i$7<^ 

M;^>y vv-^m^ o^\z^m.^n. 1 5 sMtfy V/ tz^s 7^^mz^\^^x\t. '&mm\zm^^^)v-^^m 

is^<oi^mm^^n^ii'^. )v-^mmm(Dmm\tnn\z 3 0 s ;&tT c p o^mmm^^^ >KS:PC302<7)f^ 

mnx^^ mfL\t. *M-it>yifPa) , ^yVy- OJC^frt. WS 3 0 5[Cii^;i<hJC<fc0a]SRtPBTfcd; 

^<DMmm^'^\Z±^\^^'h<Dt.'t^. PC 3 0 2<^TC ^lHlJSfi^ffl^^?)<£T^lfllHT6o 0 5lC:fei/^T> )V-^ 

Pfr^»>><>H^7X^-;l/:ty'>3>^SI^UTi3^T> gB3 0 SJiws 3 0 5 <h P C 3 0 2 i: COT C P 3:^^:7 

-?-0;fe«e)S;it'>w'>H»5'1t<XH6 5 5 3 6A< hT^ >^3>^S«b. mu<D^w^^^^mz^m^^^o 

-S^-r^p Ir^^, 03OPC3Ol<hWS3 0 4<0Ph1T 30 tc;l/-^gg3 0 St&^PC 3 0 2(7)f^D{CWS 3 0 5 

t><0^"r5. C<7)77'U^->^3>tt. RSVP^ffll/^ 0 2;0^e>WS 3 0 5JC*rLTjlHi$nT<S§m«lS-fe 

T3 OMAW h/&0^«^fiS:ftoTV^^feOtf ^^VhSffllST-So 0 5 d^TJ: ^ JC. ;i/-^^B3 

;icDt:x:t^^77'U^-'>3>frlx>F-x>K 0 8y<>^PC 3 0 2 cof^ 0 {:::^m«l^^ws 3 0 Slcii^ 

PB^<7)aHIJCUDP^ffl(^iTi^i'5;^c«6, TCPOn^^^^^v ^iitCcfcO. ;i/-^gB 3 0 8 <h P C 3 0 2 «i:(7)P«1C0ii 

3>«#ffib;^i^^%<7)i:-r'5o cco^. pc3 0 2<hw SffiilS*® 0 f^< ei t7&^^SE<h:^*(^T, iBi^^x;i/- 

S 3 0 5<or^1lc43(.iT. TCP<7)_htt77'Uy'-V3 > ^ h C 

Tfe'S f t p^ffll>;rc77^;Pteii^fT^«^^#A [0 0 14] i^%m(D}V-^mmt. TC?(0^^y\' 
[0 0 12] ^4«, HStC^SttSWS 3 0 57&^^PC 40 S ^1 i:;&t"C#;^i^^«^tC*5l^^T(^^f^31*e^ffiaiK-fei5^ 

3 0 2^T-^es-r-5BS(^ji«oii«v-^>x^^ ;^>h<7)%ff^fTi^^, ^(D^<Dm'^\z\tz.(D9m^nt> 

-VXh^. ZZ.X\t. ®^(^TCP^ffll^Tx-i$^e /^t^^o ;P-^SB3 0 8ti, 1 0 0 M t: h/#cO^^ 

MLTl^SS^^r^LTl^So 3fe-r, phase IT ig^Jt-^L AN-f >:577x-;^<h 1 5 BMtf^y h/»<0 

ti, WS 3 0 57&^^PC3 0 2lCMbT>'-^>X2 6 ^m^^W'^hTM-{ >:$^ 7x-XC0 2 ^(T^-f >^7x 

3 0 0 0-3 2 8 5 3 6<7)x-^'tr^/>H<Oi^«^tT -X^g{ibT*30. C ^Tt^^n^'ni a n > a t m 

ph a s e 2tC*5l.^TPC 3 0 2;<)^6WS 3 0 SIC <hgSr^ C iit-T'So 1 a n&O^ a t m-T >i5' 7x- 

**bTphas e ITSftbfcx-^O^ffilSKRn^* X(0*r^!l?^j:^«i|iB 1 Ri:KB 2 -etl^tl^^cS 
tCfr^Dn-Sph a s e 3(7)':7^ > K'^lt^Xe 5 5 3 6 (1) . (2) XWb^n^. 

Bl=BatmX(Ra/100)-Br (1) 

B2 = BlanX(Rl/100)~Br (2) 
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-Xf}m-0^i$.n. R a^ZfR 1 \t^n^nATURZf 

^sic:fei^T«ijo aTe)n;rcR s v p \z^^^m^^^ 

Bb=m i n (B 1, B2) • • • 
[0 0 15] WS 3 0 5<hPC 3 0 2OB8O^«> 

>KhU-/yji5i^ra$T. ^feWS 3 0 5<5:PC3 0 

TCPn^^^v-a >T(D®;^x;i/-y^;/ hBw^^J:^ 
(4) TSt)$nS. 

Bw=W/T (4) 

^ (4) (7DBwJ;0flSS (3) (7)B bO:5^«;fe^(r^«^ 

5g4UTi/^'S>ci:{c:?^'2>o Bb<D:^f)^Bw^r):^ 
^v^a^Jctt, TCPO'^-<>H'i7-9-<X(c:J:^lHlSffi 

^(7)fca6ic;l/-^$'gg3 0 8Ttl, WS 3 0 5 i: 
PC 3 0 2 (h(DrBl(0TCPn:^^^S/3 >^^Sb. Jl'- 
^ gg75>^J#o T ^ COP^ .^<^ lEl^<£ffl ^S:r/^^^iKJ 
^mf)^^:k^ (5) (5) 

(Bb>Bw) (5) 

miZ^^yj^t. WS 3 0 5*^6 PC 3 0 2'\C0x-^ 

mmx^rjiy-f)^rsi<m^^rct^(D^m^^\zmm^ 

-So b;J>^b. ;l/-i5^g®3 0 8jO^^>PC3 0 2'\<7)'r- 

T^:^ffi7^^?^i/^o T^^t)-^. ws 3 0 s\i.. )V-^mm 30 

3 0 8:6^^§ffiffi^'fe^/>h^§fflLfc'*tC. PC 3 

^n-s* cid-rws 3 0 5tt. %\z^m\^it^mvm^ 

y^>h^PC3 0 2die*fc^)C0T*^^SoTl^^^ 
3 0 87&«x-;$^(?)A*^y7TU>^^*fT</^ PC3 0 2*^ 

[0 0 16] m^\'t. :^mm^(D%mm^^^rwM'm 
mzn%thrzi^-'r>7.'f'^-vxh^. 06Ttt. w 

S 3 0 ^ti^i^iz—^yx^m 6 3 0 0;^^^ 3 2 8 5 3 40 
8;&^^PC 3 0 2^X<Dm\Z:r,y-tl^h'orz^l^^>V 

't^^mmm^^^yV(Dmmt. ;i/-^gg3 o s;^^ 
^>ws 3 0 stc^UTgEtcfrt^nri^'S^cae). ws3o 

5 fC*r LTBi^S*&ji^ d C P (OijfPtCf^lS;^^ 

HJtC^Bl^Tti, Jl^-^J'ges 0 St^WS 3 0 5;&^^ii^ 
n^^TOr-i57S:j|/-:$'g® 3 0 8±<^p^^:U 1 0 2 
tCffi^b, PC3 0 2A^^>CD||iiS^B#lItj:CO»?¥$ 
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o ws 3 0 5;0^^)PC3 0 2'\c^3ifS^ICf^, 1 a 
ii(iJcWS4?a:«®4iBb«^*:a; (3) T^ST^S. 



(3) 



tt. PC3 0 2d^iP>OC<Z)x-3^l-M'r^Sffl«tB-fe^ 

>>h^<sie>nT<s*rpt€:U i o 2i^ic:»#$n 

So 

[0 0 17] -9., PC 3 0 2t^^wMm:mm< 

;l/-^g®3 0 8tta#Jce^e)nfcWS 3 0 5A^e>0 

mBfimir^^x'Ns 3 o:5(cttsii«g'tr^;<>h 

SB 3 0 8«WS 3 0 5lC*fUT§m«e't:y/>l>(Z) 
S3 0 8«WS 305<hPC30 2fi\<DT C? y 

n(^>H/-:$'g@3 0 8F^CD^^:UfCffi#$nSx-l5^JC 

Ttr^s. ;i0^:t*»ii£f -sfeis&tc, ;i/-i57gB3 0 8 

tiii«(^TCPfc:J:Sx-5'gj||.*:(^<*<7)C(h$WS 3 

0 5 tomxn^^^. ffi?¥-rsx-i$^<^s^tt€:«iE-r 
s, WS 3 0 s^^e^PC 3 0 23eJe:3iit$n;^ 

'f-^t^:^yv\zs.y-^^'Dmzm'^\z\x. 

g®3 0 8fl-^CD^^PC 3 0 2\zn\^X^—'^^m-^ 
ir\Z. ws 3 0 5{cMUTSillM*^fTV^. X7-co<g 

[0 0 18] 06-c«, ws 3 0 5*^e);i/-3^S®3 0 
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